Identification of fumonisin B1 as an inhibitor of argininosuccinate synthetase using fumonisin affinity chromatography and in vitro kinetic studies.
Fumonisin B1, a fungal mycotoxin that grows on corn and other agricultural products, alters sphingolipid metabolism by inhibiting ceramide synthase. The precise mechanism of fumonisin B1 toxicity has not been completely elucidated; however, a central feature in the cytotoxicity is alteration of sphingolipid metabolism through interruption of de novo ceramide synthesis. An affinity column consisting of fumonisin B1 covalently bound to an HPLC column matrix was used to isolate a rat liver protein that consistently bound to the column. The protein was identified as argininosuccinate synthetase by protein sequencing. The enzyme-catalyzed formation of argininosuccinic acid from citrulline and aspartate by recombinant human and rat liver argininosuccinate synthetase was inhibited by fumonisin B1. Fumonisin B1 showed mixed inhibition against citrulline, aspartate, and ATP to the enzyme. Fumonisin B1 had a Ki' of approximately 6 mM with the recombinant human argininosuccinate synthase and a Ki' of 35 mM with a crude preparation of enzyme prepared from rat liver. Neither tricarballylic acid nor hydrolyzed fumonisin B1 inhibited recombinant human argininosuccinate synthetase. This is the first demonstration of fumonisin B1 inhibition of argininosuccinate synthethase, a urea cycle enzyme, which adds to the list of enzymes that are inhibited in vitro by fumonisin B1 (ceramide synthase, protein serine/threonine phosphatase). The extent of the inhibition of argininosuccinate synthetase in cells, and the possible role of this enzyme inhibition in the cellular toxicity of FB1, remains to be established.